
Application No. 

Applicant(s) 

Notice of Allowability 

10/717,602 

ZAUDERER, BERT 

Examiner 

Art Unit 



Ted Kim 

3746 



» The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 11/18/2005 . 

2. The allowed claim(s) is/are 1-21 . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-1 52) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 


Attachment(s) 

1 . □ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. Information Disclosure Statements (PTO-1449 or PTO/SB/08), 
Paper No./Mail Date 11/18/05 10/31/05 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 


5. □ Notice of Informal Patent Application (PTO-1 52) 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. S Examiner's Amendment/Comment 

8. □ Examiner's Statement of Reasons for Allowance 

9. □ Other . 


U.S. Patent and Trademark Office 
PTOL-37 (Rev. 7-05) 


Notice of Allowability 


Part of Paper No./Mail Date 20051221 


Application/Control Number: 1 0/7 1 7,602 Page 2 

Art Unit: 3746 

EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 
CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no 
later than the payment of the issue fee. 

The application has been amended as follows to correct the obvious typographical 
errors, which deviated from the original claims: 
CLAIMS 

• The claims have been amended to delete the period after "° F" by informal 
examiner's amendment in the attached marked up claims. 

• Claim 7, " 1 80.degree." has been replaced by -1 80 0 --. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 

The fax numbers for the organization where this application is assigned are 
571-273-8300 for Regular faxes and 571-273-8300 for After Final faxes. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Thorpe, can be reached at 571-272-4444. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist of Technology Center 3700, whose telephone 
number is 703-308-0861. General inquiries can also be directed to the Patents Assistance 
Center whose telephone number is 800-786-9199. Furthermore, a variety of online 
resources are available at http ://www . uspto . go v/m ain/patents . htm 


Ted Kim 
Primary Examiner 
December 21, 2005 
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AMENDMENT TO THE CLAIMS 
Please AMEND claims 1-4 and 10 as follows 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 
Listing of Claims: 

1 . (Currently Amended) A process for reducing a concentration of nitrogen 
oxides, NO Xl in an effluent gas stream from a combustion of liquid or gaseous 
carbonaceous fuel in a gas turbine combustion chamber, comprising the steps of: 

identifying a gas combustion temperature zone within said combustion chamber 
that is downstream of a zone of initial gasification of said liquid fuel and initial 
combustion of said liquid or gaseous carbonaceous fuel and where in an absence of 
any steps to cool a downstream gas temperature zone, approximately above 2500° F. f 
thermal NO x production is provided; ,p^.*cf 

injecting water droplets of varying size between 10 //m to 1000 yxw by means of ^ 
one or more nozzles that form a flat, planar, fan shaped, spray pattern which is oriented 
perpendicular to said effluent gas stream and is of cross-sectional area to intercept all of 
the effluent gas stream in said gas combustion temperature zone[[;]L and whose mean 
and maximum size of said droplets depend on the dimensions of said gas combustion 
temperature zone in said chamber[[,]]; 

varying hydraulic or air atomizing pressure in at least one injector in order to 
permit distribution and vaporization of different sized droplets at different locations 
within said gas combustion temperature zone, taking place during said injecting step; 
and 

adjusting a position of an injector droplet outlet of said at least one injector within 
said combustion chamber based on an outer edge of said gas combustion temperature 
zone identified in said identifying step, said adjusting step positioning said injector 
droplet outlet adjacent to said outer edge of said gas combustion temperature zone 
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identified in said identifying step, with evaporation of said flat, planar, fan-shaped, spray 
pattern cooling said gas combustion temperature zone within said combustion chamber 
to temperatures, approximately below 2500° F., where thermal NO x production is 
suppressed. f — 


injecting water droplets of varying size between 1 0 pm to 1 000 /ym by means of 
^t*- one or more nozzles that form a conical spray pattern which is opposed in a case of 
larger mean droplet size or in a direction in the case of smaller mean droplet size to an 
average velocity vector of said effluent gas stream and is of cross-sectional area to 
intercept all of the effluent gas stream in said gas combustion temperature zone[[;]] A and 
whose mean and maximum size of said droplets depend on the dimensions of said gas 
combustion temperature zone in said combustion chamber^,]]; 

varying hydraulic or air atomizing pressure in an injector in order to permit 
distribution and vaporization of different sized droplets at different locations within said 
gas combustion temperature zone, taking place during said injecting step; and 

adjusting a position of an injector droplet outlet of said injector within said 
combustion chamber based on an outer edge of said gas combustion temperature zone 
identified in said identifying step, said adjusting step positioning said injector droplet 
outlet adjacent to said outer edge of said gas combustion temperature zone identified in 
said identifying step, with evaporation of said conical spray pattern cooling said gas 


2. (Currently Amended) A process for reducing the concentration of nitrogen 
oxides, NOx, in an effluent gas stream from combustion of liquid or gaseous 
carbonaceous fuel in a gas turbine combustion chamber comprising the steps of: 

identifying a gas combustion temperature zone within said combustion chamber 
that is downstream of a zone of initial gasification of said liquid fuel and initial 
combustion of said liquid or gaseous carbonaceous fuel and where in absence of any 
steps to cool downstream gas in said gas combustion temperature zone, approximately 
above 2500° F., thermal NO x production is favored; 

,. SO 
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combustion temperature zone within chamber to temperatures, approximately below 
2500° F., where thermal NO x production is suppressed. 


oxides, NO x , in an effluent gas stream from combustion of liquid or gaseous 
carbonaceous fuel in a gas turbine combustion chamber comprising the steps of: 

identifying a gas combustion temperature zone within said combustion chamber 
<UH whose gas temperatu re is between 1700° F. and 2200° F^and that is immediately 

/"downstream of the gas combustion temperature zone of initial gasification of said liquid 


fuel and initial combustion of said liquid or gaseous carbonaceous fuel; 

injecting water droplets, containing an aqueous solution of a NO x reducing agent, 
including one of ammonia and urea, of varying size between 10 to 1000 pm by 
means of one or more nozzles that form a flat, planar, fan shaped spray pattern which is 
oriented perpendicular to said effluent gas stream and is of sufficient cross-sectional 
area to intercept all of the effluent gas stream in a downstream combustion temperature 
zone[[;]L and whose mean and maximum size of said droplets depend on the 
dimensions of said downstream gas temperature zone in said combustion chamber^,]]; 

varying hydraulic or air atomizing pressure in an injector in order to permit 
distribution and vaporization of different sized droplets at different locations within said 
gas combustion temperature zone, taking place during said injecting step; and 

adjusting a position of an injector droplet outlet of said injector within said 
combustion chamber based on an outer edge of said downstream combustion 
temperature zone identified in said identifying step, said adjusting step positioning said 
injector droplet outlet adjacent to said outer edge of said gas combustion temperature 
zone identified in said identifying step, with subsequent to evaporation of said droplets 
in said downstream combustion gas temperature zone, said NO x reducing reagent 
reacting with the NO x molecules and converting them to N 2 . 



3. (Currently Amended) A process for reducing the concentration of nitrogen 
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4. (Currently Amended) A process for reducing the concentration of nitrogen 
oxides, NO x , in an effluent gas stream from the combustion of liquid or gaseous 
carbonaceous fuel in a gas turbine combustion chamber comprising the steps of: 

identifying a gas combustion temperature zone within said combustion chamber 
whose ga stemperature is between 1700° F^and 2200° F^ and that is immediately 
downstream of a gas combustion temperature zone of initial gasification of said liquid 
fuel and initial combustion of said liquid or gaseous carbonaceous fuel; 

injecting water droplets, containing an aqueous solution of a NO x reducing agent, 
including one of ammonia and urea, of varying size, between 10 /ym to 1000 j;m by 
means of one or more nozzles that form a conical spray pattern which is either opposed 
in a case of larger mean droplet size or in a direction in a case of smaller mean droplet 
size to the average velocity vector of said effluent gas stream and is of sufficient cross- 
sectional area to intercept all of the effluent gas stream in said downstream gas 
combustion temperature zone[[;]] A and whose mean and maximum size of said droplets 
depend on the dimensions of said gas temperature zone in said chamber[[,]]; 

a producing step taking place during said injecting step by varying hydraulic or air 
atomizing pressure in an injector in order to permit distribution and vaporization of 
different sized droplets at different locations within said gas combustion temperature 
zone[[,]]; and 

adjusting a position of an injector droplet outlet of an injector within said 
combustion chamber based on an outer edge of said gas combustion temperature zone 
identified in said identifying step, said adjusting step positioning said injector droplet 
outlet adjacent to said outer edge of said downstream gas temperature zone identified 
in said identifying step, with subsequent to evaporation of said droplets in said 
downstream combustion gas temperature zone, said NO x reducing reagent reacting 
with the NO x molecules and converting them to N 2 . 

5. (Original) A process in accordance with claim 1, where each injector has an 
atomizing air chamber with outlets for said droplets and inlets for liquid and air and each 
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of said injectors are connected to a pipe that contains pressurized water, and a parallel 
compressed air pipe, where said air pipe and liquid filled pipe are each placed inside 
and co-axially within a pipe containing water flowing at sufficient rates to prevent boiling 
of said water in the pipes and inside droplets injector head which is placed in contact 
with the said hot gas temperatures, said outer water cooling flow pipes terminate a 
distance upstream of said compressed air and solution filled pipes, thereby allowing the 
cooling water to exit the outer cooling pipes and cool a rear of the injector head by 
evaporative cooling, with a balance of the outer cooling water flow entering the 
combustion chamber being treated and evaporating. 

6. (Original) A process in accordance with claim 1, where said gas combustion 
temperature zone is determined by means of a thermocouple with either a bare 
exposed tip inserted into said effluent gas stream being treated, or with said 
thermocouple tip being recessed within a ceramic tube where said ceramic tube is held 
in place in a hollow metal pipe, which is connected to a vacuum source which draws the 
combustion gas into the ceramic tube and around the thermocouple tip. 

7. (Original) A process in accordance with claim 6, wherein the metal pipe 
encloses thermocouple wires, and is surrounded by a water cooled, metal annular 
jacket in which cold inlet water flows through the outer annulus, turns 180.degree. in an 
end cap, and returns through an inner annulus, where the tube wall of said inner 
annulus being the tube that contains said thermocouple wires. 

8. (Original) A process in accordance with claim 1, where injector feed pipes to 
said at least one injector are each cooled by an external, coaxial jacket pipe having 
flowing water, at a rate controlled by flow meters, pressure gauges and valves. 
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9. (Original) A process in accordance with claim 1, further comprising the step of 
inserting said at least one injector either through pre-existing ports or by installing new 
access ports into said gas turbine combustion chamber. 

10. (Currently Amended) A process in accordance with claim 1, wherein the one 
or more nozzles comprise hydraulic injectors producing e i th e r a flat fan spray or a 
con i ca l spray, aro uood in placo of air atom i z e d i njectors, and whose flow capacity and 
droplet size distribution depends on the size of the combustion gas temperature zone. 

1 1 . (Original) A process in accordance with claim 5, where one or more air 
atomized droplet injectors are used to produce very fine droplets, less than 100 microns 
in diameter, for the injection of the liquid fuel into the combustion zone immediately 
downstream of said injector, said combustion zone being immediately upstream of the 
combustion gas zone, with said fuel droplet size being selected so as to maximize a 
rate at which said droplets are vaporized and react with combustion air to reach 
temperatures of about 3000° F., thereby minimizing unburned hydrocarbons and carbon 

c^eJ , — - * 

P*^ \ monoxide formati on both in said 3000° R zone and in an immediately downstream 

J combustion zoneand^ reducing thermal NO x formation by minimizing the gas residence 
\ time in said 3000° F. zone. 


12. (Original) A process in accordance with claim 4, wherein the NO x reducing 
reagents are dissolved and mixed with water, and further mixed with liquids including 
one of isopropyl alcohol and methanol that bind with water molecules, and a final 
solution being mixed with the liquid gas fuel, and injected in regions away from bulk of 
the liquid or gaseous gas carbonaceous fuel and a hottest part of the gas combustion 
chamber in order for the NO x reducing agent, to react with and reduce the NO x . 

13. (Original) A process in accordance with claim 3, wherein the NO x reducing 
reagents, are dissolved and mixed with water, and further mixed with liquids including 


7 


P26759.A02 Serial No.: 10/717,602 

one of isopropyl alcohol and methanol that bind with water molecules, and said solution 
being injected in a zone where gas temperatures favor the NO* reducing reactions 

j e i between approximately 1700° F. and 2200° F. 

P&ntd! — ■ — ~ 30 

<f&*~ I 14. (Original) A process in accordance with claim 4, wherein the NO x reducing 

/ reagents, are dissolved and mixed with water, and further mixed with liquids including 

/ one of isopropyl alcohol and methanol that bind with water molecules, and said solution 

/ being injected in a zone where gas temperatures favor the NO x reducing reactions 

I between approximately 1700° F. and 2200° F. 

I : 

15. (Original) A process in accordance with claim 1, comprising maximizing the 
combined NO x emission reduction and minimizing the CO and unburned hydrocarbon 
emissions. 

16. (Original) A process in accordance with claim 3, wherein additional fuel is 
injected at an upstream end of the downstream combustion temperature zone in order 
to convert said downstream combustion temperature zone to slightly fuel rich 
conditions, to reduce NO x . 

17. (Original) A process in accordance with claim 4, wherein additional fuel is 
injected at an upstream end of the downstream combustion temperature zone in order 
to convert said downstream combustion temperature zone to slightly fuel rich 
conditions, to reduce NO x . 

18. (Original) A step in accordance with claim 13, wherein additional fuel is mixed 
with NO x reducing agents reacts and the combined liquid is injected at an upstream end 
of the downstream combustion temperature zone and into a reburn combustion zone to 
effect a conversion of fuel lean gas to fuel rich gas, with said reburn combustion zone 
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being heated by several hundred degrees Fahrenheit above a 2200° F. ceiling when the 
NO* reducing reagent is injected into a fuel lean zone. Jf* 

**fw — " ~ : ' 

C ^ 19. (Original) A process in accordance with claim 16, wherein the NO x reducing 

reagents are injected slightly downstream of the reburn fuel at a location where the local 
gas conditions are fuel rich. 

20. (Original) A step in accordance with claim 16, wherein final combustion air is 
introduced immediately downstream of said fuel rich reburn zone to effect final 
combustion. 


21. (Original) A process in accordance with claim 16, wherein passages for entry 
of compressed air into a primary and immediate post primary combustion zones are 
limited to maintain local gas conditions slightly fuel lean, approximately 10% to no more 
than 20%. 
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